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We, The Instxtute of Paper Cheaus- 
TRy, a corporation organized and exisdne 
mder the laws of the State of Wisconsin, of 
Appleton, State of Wisconsin, United States 
Of Amenca do hereby declare the invention- 
tor which we pray that a patent may be gran- 
ted to ns, and the method by which it is to 
oe perf Mmed, to be particularly described in 

and by die following statement: 

The present invention relates generally to 
fibrous material which contains a significant 
amount of carbohydrate and non-carboMraii 
materials, and Its treatment, and, moA par- 
ticularly, It relates to fibrous material which 
oontams a significant amount of carbohydrate 
matenal and native iignin or modified lignin. 

Various processes have eidsted for many 
years for &e treatment of fibrous materials, 
suc^ as wood, for purposes of preparing a pulp 
which may be made into a sheet material, ^ 
for example, paper. In diis connection, triat- 
mg processes have been evolved which utaize 
milphite compounds for the treatment of the 
fibrous materials and diese processes have 
been earned out under add or ncar-ncuttal 
condipons. These processes are laiown as the 
sulphite, bi-sulphite, and neutral sulphite pro- 
cess. In addition to the sulphite compoimds. 
tfte previously known processes have used sul- 
pfaate coiMounds and have also utilized caus- 
tic soda for preparing pulp and these pro- 
cesses are known as the sulphate or kraft pro- 
cess, and soda process, respectively. In afi of 
these processes, Ugnms are converted to 
soluble or removable compounds and, in the 
^e of the use of the su^te compounds, 
the ligran q converted into lignosuKonates 
«id m the case of the soda or kraft process. 
It is converted mto alkaU iignin having addi' 
tiraal hydroxyl groins. It is important to 
note that m each cas^ the phendw rings of 



die hgnm structure appear to lemam intact. 
It is also important to note that in the various 
known commercial processes for treating fib- 
roup materials by chemical action, more carbo- 45 
hydrate materials, on a weight basis, are re- 
moved from the fibrous material by the treat- 
ing chemicals tiian ligmn matenals. When 
acid treatment is used, i*^ treatment with the 
sulphite compounds, the carbohydrate mater- 50 
1^ hydrolyze to sugars and this is especiaUy 
die case in respect to hemiceUuloses. On the 
otiter hand, alkaline treatment which results 
from the use of the sulphate or caustic soda, 
toids to break down die carbohydrate mater- 55 
lals mtp simple acids and removes acetyl 
groi^ m the hemiceUuloses. Because of these 
treatments, the sulphite plups tend to be soft 
and weal^ and the kraft or soda pulps tend 
to ^^de a strong but hard pulp. 6o 

This mvention is dnected to any fibrous 
matenal which for purposes of this spedfica- - ^ 
tion IS defined as that material which contains 
a significant amount of both carbohydrate and 
non-caibohydrate material, whether or not the 65 
material has been previously processed. The 
non-carbohydrate material m the fibrous 
matenal contemplated comprises a significant 
amoimt of native ligmn or modified lignin. 
Aca>rdm^y, the term "fibrous material", as 70 
i«d herem, will refer to any material within 
this definition and, obviously, the fibrous 
material indudes wood, ground wood, news- 
pnn^ waste paper, bast and flax. However, 
this invention is not directed, nor particularly 75 
related, to such fibrous materials as cotton, 
rags, or Enters, 

The term '^native lignin*' refers to those 
materials which are believed to have the fol- 
lowing general formula and which exist in 80 
wood or other raw material in native form: 
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herein R is H or OCH3. 

Modified iignin, as used herein refers to 
those materials which have been chemically 
treated to facilitate removal of them from 
fibrous material as is done by the sulphite, 
soda and kraft processes. 

It is known that wood generally comprises 
the following: 

(a) Gazbohydrate Materials 
Cellulose 
Hemioelluiose 

Non-Ctobohydrate Materials 
Lignin 
Bztcacdves 



(b) 



50—80% 

40—55% 
15—25% 
20—40% 
15—30% 
3—10% 



The foregoing chemical treating processes 
for fibrous material effect zemovai of lignin 
buti in so doing, the carbohydrates are also 
removed. As a result, when most lignm is 
taken out of the fibroiis material^ the yield is 
only about fifty percent of the wood. 

The chemical treating processes for fibrom 
materials are nccessarity carried out at high 
temperature m an aqueous solution with re- 
sultmg high pressure. This not only reqmres 
high equipment costs witibt associated main- 
tenance and safety probkms* but, peniaps, 
more significantly, it effects accelerated degra- 
dation of ccUulose and hemicellulose. In the 
sulphite processes, the fibers arc wea ke ned, 
^)^e in the kraft process, die degradation of 
cellulose is less severe, but most of the hemi- 
celluloses are lost in the form of organic adds. 
These by-products of the chemical treating 
processes can result in stream pollution. 

ITie commercial^ used chemical treatmg 
processes for fibrous materials cause the pro- 
duction of coloured bodies and this is par- 
ticularly die case in the case of alkaline treat- 
ments. As a result, bleaching is often neces- 
sary and this bleaching causes further degra- 
dation of the pulp- ^ 

Furthennore, the chemical treatmg pro- 
cesses f OT fibrous materials have provided by- 
products which have only been partially con- 
verted to useful products. In this connection, 
the sugars m the spent liquor from the sulphite 
processes may be fermented mto alcohols or 
veast, whereas the lignosulfonates, resulting 
ftom the processes, may be used for a vanecjr 
of purpom. However, other by-products re- 



main in the spent liquor. On die other hand, 
if the organic materials in the spent liquor 
from the sulphite processes are burned and 
inorganics are lecoirered, there are added cost 
burdens involved. The by-products of the 
kraft process are conventionally burned to pro- 
vide heat and recover pulping chemicals. 
While this, is an economical proces^ vdatue 
sulphur compounds may cause pollution prob- 
lems. - 

It has been known that wood may be treated 
with oxidizing chemicals to selectivdy remove 
lignin and provide a lignin-free material which 
has been identified by The Institate of Paper 
C2iemistry as 'Itolopu^". The holDPul^ con- 
tains both celluloses and other caAohydrate 
materials particularly die hemicelluloses. How, 
ever, these known procedures for ozidizmg 
lignin have not been carried out on a com- 
merdal scale and, to our knowledge, have' 
only been carried out on a laboratory basis. 
Furthermore, these known processes have not 
provided a pulp which has most desired pro- 
perties for paper making. In addition, these 
processes have not been considered satisfac- 
tory for commerdal purposes because they 
have required long times for treatment and 
have been generally uncconomicaL 

According to the invention there is pm^ 
vided a method of treating fibrous material 
containing lignin and carisohydrate materials 
to remove the l ignin from the fitwrous material 
widiout substantial removal of the carbohy- 
drate material in which the fibrous material is 
reacted wi± a delignifying agent and the 
fibrous ioiaterial is separated from the lignin 
characterized by contacting the fibrous mater- 
ial witii chlorine diosdde or a confound which 
yields chlorine dioxide upon decomposition, 
pcracetic acid, performic acid, or pcrprppionic 
acid, r^^yr^mxK^ the pH between 2.5 and 4.0 
during the reaction and terminating the re- 
action before the residual lignin content sA —7^ 
the fibrous material is reduced to below 2*0 vO 
per cent by weight. , ^ ^ . . 

All percentages set forth herem are by 
wei^t. 

The present invention is particularly direc- 
ted to providing a commercial process^ for 
selective delignification bjr oxidative reactions. 
The broad ctmcqjt of delignifying certain fib- 
rous materials is disclosed in United States 
Letters Patent No. 2;939,813. However, die 
process of that patent requires the use of 
large amounts of peracetic acid for the oxida- 
tion reaction and also discloses yields of less 
tiian about 60 percent It is nor believed that 
diat patent provides a process whidi is ade- 
quate for commercial purposes. ^ ' 

Specific eaibodimenis of die invennon will 
now be described by way of example with 
reference to the accompanying drawings m 

which; ... j: 

Figure 1 is a graph illustrating the tune ot 
delignification of different sized £J>?»us.;aiater- 
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iais. Plotted on the aads of ordmates is the 
present lignin, on a log scale, and plotted on 
the axis of abscissas is the time of treatment; 
Figure 2 is also a graph illustrating the 

5 effect of mild alkaline pretrcatment on time 
for delignification, the axes of ordinates and 
abscissas being the same as in Figure 1; 

Figure 3 is a triangular diagram illustrat- 
ing the substantial removal of carbohYdrate 

ID material when deligni£catiozi by oxidation is 
carried on to effect removal of lignin to be- 
low about 2 percent of the fibrous material. 
The graph further shows the effea of different 
mild alkaline treatments; and 

15 ^ Figure 4 is a graph showing the sharp rise 
in consumption of chlorine dioxide when more 
than about 16 percent lignin is removed, i.e., 
the level of lignin in the wood is less than 
about 2 percent. The graph is plotted with 

20 chlorine dioxide consun^tion alonjg the axis 
of ordinates and the percent of lignin removed 
along the axis of abscissas. 

The graphs of Figures 1 to 4 were ob- 
tained from fibrous material having a lignin 

25 content of approximately 18 percent by 
wei^c Similar results are obtained from fib- 
rous materials havmg higher or lower lignin 
contents. 

In accord with the present invention^ Sb^ 

SO Tous material, which may be derived from raw 
material, such as wood, straw, or grasses, or 
derived from previously treated fibrous mater- 
ial, such as pulp board, waste paper, or news- 
print, is lacerated to permit more rapid • 

35 chemical reaction. The lacerated fibrous 
material may then be extracted to remove 
hydrophobic material, such as tars, oils and 
inks. The extracted, lacerated fibrous mater- 
ial may then be subjected to a mild alkaline 

40 pre-treatment. We have found that differential 
squee2ing of the pre-treated fibrous materials 
without fiber damage provides more sapid 
treatment in the next step of the process. 
The fibrous material is then subjected to 

45 selecdve delignification by means of an oxid- 
ant selected from chlorine dioxide and com- 
pounds which imvide chlorine dioxide, such 
as sodium chlorite and sodium chlorat^ per- 
acedc acid, pcrformic add and perpropionic 

50 add under particular conditions, to be herein- 
after pouit^ out. The sdective delignification 
" of th& invention is only, carried out until the 
residual native or modified ligniir Is -at a leyel 
of between 2 percent and 5 percent. Less car- 

55 bohydrate materials should be removed over- 
all from the fibrous material than It gntn 
materials during ^e pre-treatment and selec* 
rive de-lignification. 

We have found that by maintaining at least 

60 2 percent of the lignin in the fibrous material, 
the amount of carbohydrates retained in the 
fibrous material is maximized and a satisfac- 
tory pulp is provided. 
After sdective delignification of the fibrous 

65 mat^al, the resdtu^ pulp is defibered and^ 



in this connection, defibering may be effected 
by medianical action alone -dirough the use 
of beaters or refiners, and may be combined 
widi a mild alkaline treatment. 

The pulp yield from the process of this 70 
invention is in excess of 60 percent and, de- 
surably, will be in excess of 70 percent of the 
initial fibrous inateriaL 

The size of fibrous gartides treated in 
accord with this invention is significant to ^ro- 75 
vide rapid chemical reaction. A comparison 
of various sized xxiaterials for treatment is 
shown m Figure 1 of the drawings in which 
the extent of delignification of Aspen wood, 
at 72 degrees C, is shown as a nmction of 80 
time of -oeatment for chips, wafers and shreds. 
The various partides were sized, as follows: 

Form Length Width Thickness 

Chips 5/8'' X r X 1/r 

Shreds 1/2" x 1/8" x 1/32" 

Wafers 2" x 1/2^ x 1/32" (or less) 

It is obvious that much more rapid deligzu- 
fication can be carried out with the smaller 85 
sized partides, specifically the shreds. 

in Hgure 2 there is diown a graph illus- 
trating the effect upon delignification of Aspen 
wood with alkaline pre-treatmmt vnib 0.1 N 

0 J N sodium hydroxide. The pr&4reatmeat 90. 
was efifected at 50 degrees C. for about 40 
nunutes at atmo^heric pressure after .wetting 
the wood at 25 degrees C. imder vacuum for 
about 20 minutes. When ddignification is car- 
ried out at 70 degrees C, it is apparent tiiat 95 
tiie use of mild alkali pre-treatment ei^edites 
the deSguificatioii, but^ at the same time, 
Ihere is scmie loss of carbohydrate materials 
when this pre-treatment is employed. In this 
connection, the use of 0.1 N sodium hydroxide 100 
effects about 5 percent oobohydrate removal, 
whereas 0.5 N sodium hydroxide effects about 
7 percent caibohydiate removal. Higher con- 
centrations of sodium hydroxide are not de- 
sued because of the undue loss of yield. Fur- 105 
thermore, as will appear more clearly herein- 
after, tiie reduction in carbohydrates in the 
pre-treatment step appears to effect higher 
losses of carbohydrates during the delignifica- 
tion step. Other pre-treatments may beutil- 110 
ized. 

After pre-treatmenl^ the fibrous material is 
differentially squeezed and washed. DMeren- 
tial squeezing comprises pressing the fibrous 
material while effecting relative fiber move- 115 
ment without significant fiber damage. This 
can be effected by squeezing the fibrous 
material between surfaces movmg at different 
speeds. 

We have fotmd that for most efficient pro- 120 
ccssiag, chlorine dioxide is desirably used as 
the oxidizing agait. Of course, chlorine diox- 
ide can be provided from compounds, such 
as sodium chlorite and sodium chlorate which 
decompose to yield- chlorine dioxide under 125 
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use of die gas has ^^Jffl^B^ m com- ^JJj^^^^u^ « consumption of about 

aercial practice and is 'O"" JJf^"*""^ TM Pait by wight of chlorine ^oxide ui »- 

use. .Whereas peracetxc. perforauc ^dp^ K^short p mods of time. This is signi- 70 

Sf-oV^rer'^rtr^^o^tiS^r^ts ^clS^Srierdal pro«ss is pro- 
chlorine dioxide provides two oxygens per videfl^ delignified material is then desirably 
10 mol for oxidation. defibered tbioueh the use of mild alkali sohi- 
Accordingly, cblorme dioxide « pref eraWy J^J^J^^n ^ ^^^^^^ ^ 

dissolved hi an aqu^us solution f ^ i? "f" ^^'s^^e toss of ca^ohydrate material and 

cuhned through the fibrous material. CWonne ^^J'V^^l Ho^^tbe use of the 

dioxide, under certain P»«}al.pK»s^ con^- ^STsoTu^TJpZf^ to attack the wdl 

15 tion8,howev»,«qmte«plosive and,a g^e^ 'S^aiSiter cells m wood pro- 

ingly, the ddorine dioxide jhouM not be JJ^'^j^^'^Jfcell walls appear to teeak 

xekased under such certam ^ S^cd action. Acoor^ly, alkaline 

As before pointed out, the «Jd^«tion ^^^^f deHgnified pulp is .iedred. ^ 
of the fibrous material should be oroed om J ^laterials having less than about 2 §5. 

20 mta 2 percent or more l»S«»m ,^5^ percent lienm may be dSired and, in such . 

fibrous materiaL As above mdicatcd, altohne P^f'^^f^stagJ process is contemplated, 

pre-treatment effeco imtial r^vd c^^^ Sin tfaVfibro^ ^terial is treated to ift- 

hydrate before wJectrve d^f»J«?^ ^ S^'^gS^ down to about 2 percent and fte 

Figure 3. which, is a tnai^ d«p»m,^ ^WuaSin is removed m a second stage by 90 

25 effects of rcmovinghanm below a^ ^same or anodier oxidant. 

cent are iUustrated. It wijl be sem tt«t at m indicated, the process of the in- 

bdowabout2iM!rcenthgnm«njM^l^^ is ^ J^^f ^"^^ ' ucatiSn to used fib^ 

? T^H'rSr^'Z^«^^*^ SMwhinL^lerg<«iepulpingoroth^, 

™ "^^^ w^^^TT^SIte^Wnt treatment, as for example, newsprint and 95 

30 pre-treatment. Howewcr, it wm oe^p»i««. This orocess aopeais to improve 

Sat as the extent of the pn^treatment in- «^ P*5?L^X^^^Pir that these 

creases..the amount of carbohydrate removal ^^^^^ ^^^o provide fibers 

4, the ^Ption of .cMori« for ^ t^^^j^r^^ 100 

35 dioxide & percent of fibrous matenal IS ^ws^Lt as dme^ v«Sous jute p^ses. ' 

^aSl.T^.S'^^rS^ 1^3^ ^Outstanding advantage ol 

40 16 P«-^ i.e the hgmn remammg the^«'-- ^ will make nxore 

18 less than 2 percent. clear dK pracdce of lie present mvcndon. 
The temperature of the ddUgmficatwn re- ff^.f^^'^e averS^ge fiber tensite 

action should be inam^^ ^^fj^. s^%ressed^ poun^ force per indi 

grees C. and 75 degrees C. At lower t^ „f^*}nieS width "Tear Factor" w die 

45 i««ures,miusuaUy longtmi« ^«qu«^ Hn^Kar^ grams,^vided by the basis 

For delignification, wh^s athig« t^a^ S^rf S^'speS^in grams per square 

^teSS^pCidrSfcTs^'^S^? „^JT^ed» means the fibers were 

wSfa^e othe? oxidants, there is dcgmdanon not screened. 
50 of the fibrous materials and decomposition ot ExAMPtB 1 "5 

^i^^hv Swe addirira of base, tank, and are immersed in 600 pounds of 025 

**'T^Sue°ous solution should be saturated . mov&g at different .spe«b. to provjie a fiter 

wi?dd»{«de^o p^^^^^ SiS«^n^S.«1^ris. . 
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press and work ^ fibers without fiber dam- 
age. The pressed fibrous xoateml is tben 
washed and ready for selective delignification. 

CMorine dioxide gas is generated and dis- 
solved in water at about 50 degrees C, the 
water dissolving the gas to a level of about 4.7 
grams per liter. About 1,000 poimds of water 
containing the gas is used to immerse the 
shreds and the solution is circulated and gas 
introduced into the solution to maintain satur- 
ation in the solution. As the sohidon is re- 
ckculated, sodium hydroxide is added to 



mRimain the pH at 3 to 4. The shreds are 
treated for 3 hours and they are dndhed. 

The drained shreds are then immersed in 
0.1 N sodium hydroxide and the mixture is 
fed to a mill for 5 minutes. The solution is 
drained off and the pulp washed and screened. 

The resulting pulp has about 2 percent lig- 
nin remaining and a yield, over-all, of 75 
percent is provided. After screening, a yield 
in excess of 60 percent is provided, A com- 
parison with conventional pu^s is set forth 
below: 



30 





Add 
Sulfite 


Bisul- . 
fite 


Neutral 
Sulfite 


Kraft 


Delig- 
oified 


Yield, overall 


58 


60 


58 


54 


75 


Yidd, screened 


58 


57 


54 


47 


61 


Ugnhi, % in 
screened pulp 


2.3 


4.1 


3.3 


4.4 


2.6 


6 JS. Biigfatness, % 


60 


58 


64 


28 


60 


2^0-Span, lb/in. 


48 


56 


68 


65 


59 


Beating time, 
min. to 300 C.S.F. 


16 


17 


17 


25 


16 


Apparent densi^, 
g-/cc. 


0.79 


0.74 


0.73 


0.78 


0.72 


Tensile strength, 
lb./2n. 


26 


33 


35 


31 


34 


Tear 


0.44 


0.64 


0.93 


0.88 


0.69 


Opadty,% 


72 


72 


74 


90 


62 . 
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Example 11 
In accord with ihis Example, shreds of 
A^enwood are treated with an aqueous solu- 
tion comprising about 47 percent peracetic 
add, 11 percent hydrogen peroxide, 12 per- 
cent ac^c add, the solution having a pH 
of less than about 1. The ratio of the solution 
to wood is 7 to 1 and, in accord with the 



following Table, sodium acetate, sodium hy* 
droxide and ammonium hydroxide are added 35 
to the solution to raise the pH to the indicated 
level. The initial amount of peracetic add in 
^e solution comprises 120 percent of the 
weight of tibe wood. The selecdve delignifica*- 
tion was carried out at 70 degrees with 40 
the results set forth in tiie Table bdow. 







pH 




Beating time^ 
min. to 

300 as.F. 


Pulp 
Yv^ 
%o£ 
Wood 


GJB. 
Bright- 


Zero-Span Ten- 
sile streogtih Un- 
screened lb./in. 


Run 


Alkali 


TniHfll Final 


ness, 
% 


1 


KaAc 


3.8 


3-5 


120 


73 


82 


64 


2 


NaAc 


3.8 


3.6 


60 


76 


75 


48 


3 


NaOH 


3.8 


3.6 


60 


76 


75 


49 


4 


NH4OH 


3.8 


3.6 


60 


76 


76 


56 


5 


NH4OH. 


4.0 


3.6 


120 


70 


83 


72 
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It was found that when the pH ^c^ds 
about 4, the wood was relatively raw and there 
is a tendency to decrease the zero-span tensile 
SctS of the fibers. At pH values below 
5 about 25 undue degradation of the pulp 
occurs. 

Example III 
In accord widi this Example, shieds of 
Aspenwood arc treated with the same aqueous 

10 solution ccmtaining peracetic add as was 
utilized in die previous Example, The ratio 
of the soludon to wood is 9 to 1 and the pH 
of die solution is adjusted to 2.7 by the addi- 
tion of ammonium hydroxide. The aqueous 

15 solution is diluted to provide a solution con- 
raining peracedc add at a level of 47 gram 
permer and this corresponds to about 42 
percent of die weight of the wood. Tlie selec- 
tive delignificarion is carried out at 50 degrees 

20 C for 9-1/2 hours. The yield is 85 p^ent 
and the residual Ugnin is 3.9 percent based 
upon the initial wood. The consumpnon of 
peracetic add is 37 percent of die imttal wood 
and die ratio of peracetic acid used to lignm 

25 removed is 2.6 to 1 on a weight basis. 

A particular advantage in the use of par- 
acetic add is that the pulping systraa may be 
almost completely confined to cMJon, o^- 
gen and hydrogen, without complications ot 

30 foreign elements such as substantial amounts 
of sulfur, chlorine or sodium. Furoiermore, 
after the active oxygen is used up, pera^c 
add is converted to acetic aad from which 
addition reagent is made. In addition, per- 

35 acetic acid is quite soluble in water so that 
high concentrations may be utilized. 

From the foregoing, it will be apparent that 
commercially feasible processes have been 
devdoped for the treatment of fibrous naatCT- 

40 ial. The processes^provide a hydrodynamicaUy 
stable pulp which has high inin^ bng^itncra. 
The pulp is provided in high yield and die 
by-product compounds, speofic^y holgj^- 
nins, are unique to the paper industry. The 

45 pulp has variotis uniqxie properties, 

Funbermore, the process has new and 
novd applicability to pvip board, waste 
and newsprint, and provides vahiable fibers. 

WHAT V5TE CLAIM IS: — 

50 1. A method of treating fibrous material 
containing lignin and carbohydrate materials 
to remove the lignin from the fibrous matmal 
without substantial removal of the caibo- 
hydrate material in which the fibrous matenal 

55 is reacted with a deUgnifying agent and me 
fibrous material is separated from the lignin, 
characterized by contacting the fibrous mater- 



ial with chlorine dioxide or a compound which 
yields chlorine dioxide i^on deccMnposition, 
peracetic ad4 perfonnic add, or peipropiomc 60 
acid, maintaining the pH between 2.5 .^a 4.0 
during the reaction and te rminating the re- 
action before the residual Ugnin content ot 
the fibrous material is reduced to below 2.0 
percent by wdg^t- ^ . ^ , • \ 

2 A method in accordance with daim 1, . 
furtier characterized by contacting the fibrous 
material with the cona^ound at a tempera- 
ture between 40^0. and 750C. . ^ , . , _ 

3. A method in accordance with daini 1 70 
or riflim 2 further characterized by lacOTtmg 
the fibrous material and siibjecting die fibrous 
material to a mild alkaline treatment pnor to 
contacting the fibrous material widi the com- 

^^4^^ A method in accordance with claim 3 
further characterized by pressing the pre- 
treated fibrous materials between surfaces 
moving at different speeds pnor to contacong 
the pretreatfid fibrous matexial with the com- W 

pound. .*.<■• A 

5. A method in accordance with claim 4 
furtiier characterized by washmg the pre- 
treated and pressed fibrous material pnor to 
ccmtacting lie pretreated fibrous material 85 
with the compoimd. 

6 A method in accordance with any one 

of daims 1 to 5 fur±er characterized by con- . 
tacting the separated fibrous matenal with an 
additional amount of the conapound to .rc^ W- 
move an additional amount of lignin. 

7 A method in accordance with any one 
of ^i«i'tn« 1 to 6 further characterized by de- 
fibcring the separated fibrous materiaL ^ 

8. A method m accordance vwth daun 7 95 
furdier characterized by carrying put the dc- 
fibering under mild alkaline conditions- 

9 A method in accordance vwth any one 
of daims 1 to 8 furtiier characterized by em- 
ploying a solution of chlorine dioxide con- 100 
raining 4 to 5 gms of chlorine dioxide per 
litre of aqueous solution. , 

10 A method in accordance wnh any one 
of rl^i'TTis 1 to 9 further characterized by pre- 
paring the fibrous raw materials m the form 105 
of small chips or shreds. . 

11 A method of treating fibrous matenal 
accoiding to claim 1 substantiaUy as herem 
described witii reference to the accompanying 
drawings. 

THE INSTITUTE OF PAPER 
CHEMISTRY, 
Per: Boult, Wade & Tennant, 
111/112 Hatton Gardeo, 

London E.C.I. 
Chartered Patent Agenp. 
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